Aim. The aim of this study was to carry out an audit of healthcare plans in New Zealand and Oman. Methods. The study utilizes a deductive content analysis method. Written plans from New Zealand District Health Boards (DHBs) and the Omani secondary and tertiary hospitals were analyzed. A checklist was used to score the plans against twelve elements which are command and control, hazard analysis, surge capability, communication, standard operating procedures (SOPs), life-line backups, public and media, training, welfare, coordination, and recovery. Results. There were 14 plans from New Zealand and 7 plans from Oman analysed. The overall coverage of New Zealand plans was 67.5% compared to 53.3% in Oman. Plans from both countries scored similarly in "command and control, " "hazard analysis, " "surge, " and "communication" elements. Omani plans scored lower than those of New Zealand in "media and the publicv" "training, " "coordination, " and "recovery. " Both countries scored very low in addressing the welfare of responders. Conclusion. This study highlighted the value of health emergency plans in New Zealand as reflected by the high score of DHBs' coordination. Therefore, a similar approach in Oman will enhance emergency preparedness. Responders' welfare is an issue that needs to be addressed by emergency preparedness plans in both countries.
Introduction
Disasters are unique situations that require advanced planning in order to anticipate their effects and develop countermeasures to mitigate hazards, reduce risks, respond to emergencies, and recover from such events [1] . Disasters are situations of chaos and the quicker the situation is brought under control the better the outcome will be [2] . In contrast, failure to institute control due to weak planning leads to protracted chaos and worse outcomes [3] . Effective planning reduces guesswork during a disaster response. The success and failure of a disaster response are determined by the level of planning of the affected community.
Disaster planning is a systematic process that has four main components: identifying hazards, mitigating risks, preparing and responding to emergencies, and, finally, recovery and development [3] . All components of the planning process have to be documented and recorded for evaluation and future reference. Documentation of the disaster planning process leads to the formulation of disaster plans. Moore defined disaster plans as follows:
"A formal document that (1) assigns roles and responsibilities to individuals and organizations for carrying specific tasks during an emergency; (2) clarifies lines of authority and organizational responsibilities, including how tasks will be coordinated; (3) describes how people and property will be protected; (4) [4] .
Healthcare providers in New Zealand and the Sultanate of Oman are required by national regulations to develop and maintain health preparedness plans. These plans are to encompass the components of disaster planning such as the four Rs (reduction, readiness, response, and recovery) phases [5] . The plans in New Zealand have to meet the Health and Disability Standards (2008) and the plans must reflect the overall national emergency management system [5] . In Oman, the National Committee for Civil Defense is currently developing the first national standards for regional health emergency plans. Disasters covered by healthcare plans are variable and include internal and external potential risks. Internal risks include situations in which the internal structure of the healthcare system is the cause for the disaster such as a collapse of a hospital, failure of power supply, or a staff strike. External risks include earthquakes, tsunamis, and wars. The current healthcare plans from New Zealand and Oman have not been subjected to evaluation.
This study aims to audit the coverage of disaster plans in terms of describing and addressing the main components of the disaster planning process. It is important to appreciate that the goal of such an evaluation is not to show the deficits of emergency plans in both countries; rather it aims to find areas for improvement. Comparative analysis of disaster preparedness across countries shows how healthcare systems adapt to local circumstances and emphasizes the importance of emergency planning internationally.
Methods
The study consisted of all the responsible authorities in New Zealand (21 DHBs) and Oman (13 hospitals).
The assessment framework was adapted from international emergency plan checklists. The checklists included the World Health Organization Hospital Emergency Response Checklist; the Mass Casualty Disaster Plan Checklist from the Centre for the Study of Bioterrorism and Emerging Infections; and the United States Joint Commission on Accreditation of Healthcare Organizations (JCAHO) Standards for Emergency Management [6] [7] [8] . These checklists have been extensively used to audit emergency plans worldwide. The checklist used in this project included twelve generic domains of strategic emergency preparedness which are command and control, hazard analysis, resources and surge capability, communication and logistics, emergency response standard operating procedures (SOPs), life-line backups, public and media, training, security, welfare, coordination, and recovery. Each one of these domains has several specifics. The full checklist has 60 different specifics. The checklist was assessed by five emergency planning experts in New Zealand and Oman for relevance and comprehensiveness.
New Zealand DHB-level current and up-to-date strategic emergency preparedness plans were obtained by contacting all emergency planners in 2009. Fourteen (66.7%) of the 21 DHBs, at the time, provided hard or electronic copies of their plans. A further public domain search using internet and personal contacts failed to obtain any further plans from nonresponding DHBs.
Similarly, emergency plans of all secondary and tertiary hospitals in Oman were collected in 2009. Primary hospitals were excluded as strategic emergency planning usually occurs at secondary and tertiary level facilities. Seven hospitals (53.8%) provided written emergency plans out of possible 13 hospitals in Oman. An internet search and personal contact with clinicians did not locate any further plans.
In this study a deductive approach was utilized given that the aim of the study was to assess the existence of critical elements of emergency preparedness as described by the overall framework of written emergency plans [3] .
A content analysis process was used firstly to ascertain the coverage of emergency preparedness elements within plans and secondly to score them according to whether or not they had addressed the specifics of the 12 domains. A value of "one" was given if the specific existed and is described in the plan and "zero" if the specific is not described. The aggregate score was calculated for each plan in all the 12 domains. The national score in each domain is the aggregate of individual plans divided by the number of plans analyzed in each country. All plans were independently scored by the primary researcher and a research assistant. Where disagreement arose on the score, agreement was reached by further review and discussion. A similar method has been used to evaluate the completeness of influenza preparedness plans in Europe [9] . The study did not evaluate the exact quality of the written plans because there are currently no validated systematic scoring systems for quality assessment of written emergency plans.
The results are presented as an average national score of the plans in each of the 12 domains. A percentage of coverage in each of the twelve areas of emergency preparedness between New Zealand and Oman was also calculated from simple division of mean score by the maximum points in each domain.
The Statistical Package for Social Sciences (SPSS) software (SPSS Statistics 12.1, for Windows, New York) will be utilized in the data analysis. In order to assess the significance of differences in the variables, a series of Chi-Square tests and the Fisher exact tests will be used where appropriate. The study has been approved by the New Zealand Multiregion Ethics Committee and the Omani Ministry of Health.
Results
There were 14 plans from New Zealand included in this analysis out of the 21 DHBs (66.7%). There were 1056 pages of New Zealand emergency planning material reviewed. In Oman there were seven plans out of a potential 13 plans from the secondary and tertiary hospitals (53.8%). There were 677 pages of Omani emergency planning material reviewed. 
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Areas of emergency plans coverage of New Zealand plans was 40.5 (±6.3) and the percentage was 67.5% of the maximum possible score (i.e., 60). On the other hand, the Omani overall mean score for coverage of emergency preparedness elements was 32.3 (±4.1), which is 53.3%. Plans from both countries were similar in addressing the "command and control" domain of emergency response (73.8% for New Zealand versus 71.3% for Oman). Alternative arrangements for command and control, such as situations where the command post is destroyed in an emergency, are the least described specific in this domain. Plans in both countries scored 62% in the hazard analysis category. However, there was little emphasis on internal hazards such as industrial action by staff strike, disease outbreak in the hospital, and electricity failure. Fire hazard was the only internal hazard that was frequently addressed by plans in New Zealand and Oman. Furthermore, there was no plan that addressed the concept of syndromic surveillance of patient flow and presentations. This concept means continuous monitoring of patient presentations to healthcare services in order to identify clusters of patients that could indicate an early wave of a pandemic [10] . The plans otherwise scored well for external hazard analysis.
The plans in both countries scored less than 50% of the maximum score for surge capability and resource management (New Zealand: 45.7%, Oman: 48.6%). Only a few plans appreciated the value of keeping an updated record of available resources that can be utilised during a mass emergency response. Almost all plans failed to describe a process of enhancing surge capability during a mass emergency event.
The majority of plans used generic and vague comments such as "request resources from the Ministry of Health. "
In terms of communication and logistics, plans from both countries scored equally at 72% of the maximum score. Areas such as establishing a cascade of communication when calling extra healthcare providers are not addressed. Furthermore, emergency plans relying heavily on telephone communications and backup systems such as "runners" were not described.
Omani plans scored an average of 68% of the maximum score in stating their standard operating procedures (SOPs) compared to New Zealand plans, which scored 62%. There is a potential for improvement in terms of setting broad guidelines about SOPs such as patient flow, patient tracking systems, and entry and egress to emergency departments. Decontamination of victims prior to definitive healthcare appeared to be an issue that plans underappreciated in both countries.
Emergency plans in New Zealand and Oman scored 41.7% and 45% of the maximum score, respectively, in addressing the issue of life-line utilities such as water, food, shelter, sanitation, and power during a mass emergency response. Few plans explicitly discussed how to utilize volunteers and deal with donation of goods and services.
The Omani plans reviewed in this analysis scored significantly lower than their New Zealand counterpart plans in terms of describing a process for dealing with the public and the media during a mass emergency response (52% versus 92%).
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The modalities of staff training used and their frequency of occurrence were explicitly addressed in New Zealand plans compared to plans from Oman (92% versus 38%). However, the issue of welfare of staff during and after a mass emergency response received little attention in both countries with plans scoring 15% and 10% in Oman and New Zealand, respectively. Moreover, security issues and process for healthcare facility lockdown scored 32.5% and 47.5% in the Omani and New Zealand plans.
Coordination and collaboration were comprehensively discussed in New Zealand emergency preparedness plans with an aggregate score of 98%. On the other hand, the Omani plans superficially touched on the issue of coordination and collaboration with other agencies during a mass emergency response with an aggregate coverage score of 58%.
Finally, the recovery phase of emergency response was included in almost all New Zealand emergency plans with an aggregate completeness score of 96.7% compared to 46.7% in the Omani plans in which the recovery phase did not feature to a significant extent.
Discussion
The overall national mean scores of 40.5 and 32.5% of the maximum in New Zealand and Oman mean that there is room for improvement.
The lowest scoring plan was that in ensuring the welfare of staff and first responders, where the scores were around 30-40% of the maximum. Responding to a disaster is a mentally and physically demanding task for many acute care providers [11] . In New Zealand employees are protected by the Health and Safety Employment Act 1992 in which "employers are required to actively take practical steps to mitigate risk and protect employees" [12] . It is important to appreciate that emergency responders are particularly at risk of postresponse psychological and physical complaints [11] . Identification and control of occupational hazards are essential, and can be simply achieved by providing PPE to responders. Preevent planning should take this into account, and the presence of psychological and physical ill-health should be detected during and after the event. It is an ethical reciprocal duty of the healthcare organization to ensure the welfare of responders and their families in order to maintain high level participation of responders [11] . International studies have found that for most emergency responders the wellbeing of themselves and their families is a priority that has to be addressed and should be explicitly reflected in emergency plans [13] .
Security is another important domain that requires more attention in New Zealand and Omani strategic emergency planning. This is to ensure the safety of responders and victims alike. Proper security provides a working environment for responders to provide critical services without interference from the curious worried well people [14] . It is also essential to communicate to the public that such strict security measures are not to limit their rights to access public facilities but to ensure control of the medical response operations established. The importance of such measures became apparent at St Vincent's hospital in New York City during the September 11, 2001, terrorist attacks in which the worried well inundated the emergency department and hindered the overall medical response [15] . Therefore, strategic emergency planners in New Zealand and Oman could enhance security planning by adopting the lessons learned from international emergencies.
This study found that plans are only 50% complete when it comes to planning for ensuring essential services such as food, clean water, power, and sanitation measures during an emergency response. The World Health Organization initiated a project called "Safe Hospitals" in which functional failure, such as not maintaining clean water sources for victims and responders, is the most common reason for hospital dysfunction during a disaster response [16] . It is very likely that the public supply of such essential resources will be disrupted and therefore hospitals and healthcare planners have to be vigilant and plan ahead for such possibilities by developing contingency plans to self-sustain for at least 72 hours until external help can be called in [17] . Lessons from New Zealand's Canterbury earthquakes showed the value of being prepared to sustain long-term outages of life-line utilities such as power and water [18] . During the event, extra generators maintained emergency healthcare services at Christchurch Hospital despite the outage of main power supplies. On the other hand, Cyclone Gonu is an Omani example in which failure to provide clean water and a sustained source of food for hospitals contributed to a dysfunctional healthcare response in some hospitals [19, 20] . For instance, Sur Hospital (a regional secondary hospital) had no clean water supply for days and healthcare staff faced a difficult time trying to source-clean water from local providers. Such examples highlight the need for preparedness of core life utilities.
The coverage of disaster healthcare plans in New Zealand and Oman for strategic emergency preparedness elements is variable. This may be a reflection of the local capability of DHBs and hospitals to conduct a proper emergency planning. The variability in emergency planning exists at a global level. An international survey by the World Health Organization of 60 countries around the world found that 89% of countries have health-specific emergency plans [21] . This observation was regionally variable; for instance, 40% of countries in the Pan-Americans Health Office to 78% in middle-eastern countries conduct strategic emergency planning [21] .
Some of the between-countries differences may be due to the national health disaster plans developed in New Zealand. This is clearly evident under the "coordination and collaboration" domain in which plans in this study have 98% coverage and to a lesser degree under "command and control. "
This study showed that there is a clear difference in recovery plans coverage between New Zealand and Oman (96.7% versus 46.7%). Mass emergencies do not end by the arrival of the last patient, but rather they tend to have a long lasting effect. Healthcare recovery plans tend to focus on returning healthcare services to their preevent state. The healthcare recovery tends to be narrow. In reality, recovery planning is a complex community-wide process to basically determine the future of the affected community [1] .
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This study found that disaster plans address "hazard analysis" adequately particularly the external natural and man-made hazards. More improvement could be achieved in terms of analyzing internal hazards such as staff strike, hospital-based outbreaks, and fires. With financial pressure on many DHBs in New Zealand and many hospitals in Oman, staff strikes are becoming frequent and are a likely disruption to the provision of healthcare services [22] [23] [24] .
The New Zealand health emergency plan delineated clearly how to coordinate and collaborate with other emergency responders such as the police, civil defence, and the military as well as how to institute a command and control structure based on the CIMS principles [5, 25] . This helps DHBs to establish networks and links with other governmental agencies that could play a role during a mass emergency response and promptly establish a chain of command. On the other hand, the lack of a national health-specific emergency framework in Oman appears to filter down to hospital level planning where plans differ significantly between hospitals and score relatively low on "coordination and collaboration. " The results are consistent with published studies from other countries. Ciraulo and others surveyed hospitals in the United States and found that 26.3% did not address command and control issues in their emergency planning [26, 27] . Furthermore, a comprehensive survey by Mann and others found that 50% of the states in the USA have no indication of a structure for command and control in healthcare response [28] . However, such studies differ from the survey presented here in that they did not analyze individual plans; rather they surveyed chief executives and asked them about the issues covered or not covered in their institutions' plans.
National standards and guidelines for mass emergency planning, such as the New Zealand Health and Disability Standards (2008), are useful only if adhered to. The value of such strategic guidelines is clear in the high score of New Zealand plans in areas such as "training" and "public information and media. " New Zealand DHBs are obliged to meet such standards when formulating an emergency plan. This study found that not all participating DHBs meet all the standards. It is also paramount for policy makers to provide an incentive for DHBs and hospitals to meet national standards. An example of such an approach is to tie emergency planning to an accreditation process. For instance, the Joint Commission for Accreditation of Health Organizations (JCAHO) in the United States provides clear emergency planning standards that have to be met in order to obtain accreditation points [28] . There is a similar system in New Zealand in which DHBs have to show completeness of plans in order to be funded for emergency planning. However, care must be entertained as such an approach might deter DHBs and hospitals from the planning process per se to focus on drafting a presentable plan for the sake of getting the funds.
Strengths and Limitations
This study has several strengths and limitations. First, it is the first attempt to systematically review and evaluate strategic healthcare emergency preparedness plans in New Zealand and Oman. Second, the emergency plans analyzed in this study are representative samples of plans in both countries. However, it is possible that nonresponding agencies might have different levels of planning and preparedness and therefore are less inclined to share their plans. If this is the case, the results presented here will overestimate the coverage and completeness of strategic emergency plans.
Third, emergency planning is a process and a moving target. Therefore, this study is only a snapshot in the 2009-2010 period and the plans analysed here might well have changed. There have been several events in both countries (e.g., Canterbury earthquakes and Cyclone Phet) that were catalysts for plan reviews. Hence, the areas for improvement addressed by this study might have already been incorporated in the current hospital preparedness plan in New Zealand and Oman. Multiple studies have reported this particular limitation of mass emergency preparedness surveys [26, 29] .
Fourth, it is critical to appreciate that plans are only a written document and might not reflect the actual planning process well. Therefore, the coverage and completeness of plans are only an indicator for strategic healthcare emergency preparedness. The preparedness of hospitals to deal with mass emergencies, which can be enhanced by a robust plan, can also be influenced by multiple known and unknown factors such as the nature and circumstances of the mass emergency. The completeness and coverage of the plans could simply reflect the attention to drafting the written document rather than a real preparedness effort. A study by Mounier-Jack and Coker analyzed influenza pandemic plans from several European countries and speculated that a limitation in their study is that written plans can only be considered a proxy for actual planning [9] . Furthermore, in this study DHBs and hospitals might have other emergency plans that were not shared with the authors and that might have addressed operational emergency preparedness issues separately. Therefore, such plans would not factor in this analysis. In such cases, the results presented here would be an underestimate of the coverage of disaster plans. Nevertheless, emergency planners were requested to share all their plans.
Finally, even though the study utilizes objective checklists used widely in emergency preparedness, the scoring system can still be subjective and interpretive. Plans are open to interpretation and scoring is a subjective exercise. However, having two researchers independently scoring the same plan helps to objectify the plan analysis. An associated limitation is that this study did not address the quality of the plans and, instead, focused on the existence of essential emergency preparedness elements in the current written plans in New Zealand and Oman.
Conclusion
This study offers a method for assessing emergency plans and provides baseline information that will be useful for ongoing planning efforts in New Zealand and Oman as well as for policy makers and researchers in other countries to compare performances with. The study highlighted the value of having a national health emergency plan in New Zealand as 6 Advances in Emergency Medicine reflected by the high scores of DHB emergency plans in areas such as coordination and collaboration. Therefore, a similar approach in Oman will assist in conducting comprehensive strategic emergency preparedness planning. A national plan will also streamline relationships and networks with other emergency responders such as the civil defense and the police.
Responders' welfare is an issue that needs to be clearly addressed by strategic emergency preparedness plans in New Zealand and Oman. This study reiterated the concerns of emergency planners about the lack of current measures to look after their "own warriors, " while security issues during mass emergency responses are yet to be explicitly covered by emergency plans in both countries. Private security companies have more experience and expertise in such issues than healthcare systems. Therefore, incorporation of the private sector in future studies of health system disaster planning could be important for addressing such issues. Recovery planning and surge capability are also areas that require further development and guidance in terms of strategic emergency preparedness planning in New Zealand and Oman. Disaster planning will continue to be a national priority for healthcare services in New Zealand and the Sultanate of Oman.
